To analyze associations between health-related physical fitness and the anthropometric and demographic indicators of children from three elementary schools in Botucatu, SP, Brazil.
Introduction
Health-related physical fitness is a series of measures of physical and physiological characteristics that define the risk of premature development of diseases or morbidity and which are associated with a sedentary lifestyle, 1 or are those components of physical fitness that are affected by routine activity and are related to health status. 2 The importance of having healthy levels of the components of health-related physical fitness (cardiorespiratory fitness, muscle strength/resistance, body composition and flexibility) lies in their relationship with reducing the incidence of chronic diseases and with improving performance, which is why the physical fitness that comes from regular physical activity is beneficial for children. 3 Growing concern about the harmful effects of childhood unfitness and its results in adulthood has meant that the number of studies investigating the physical fitness Physical fitness and associations with anthropometric measurements in 7 to 15-year-old school children of children is increasing. 4 Additionally, diagnosing poor physical fitness levels is one possible strategy for detecting metabolic disorders. 5 Despite consensus about its epidemiological importance, the physical fitness of Brazilian children has been investigated rarely and those studies that have been conducted are limited to regional samples.
One of the findings of these studies is a high percentage of unfitness in both sexes in certain health-related fitness levels. Both boys and girls were found to be unfit, especially so for abdominal strength/resistance and aerobic resistance, and when these results are broken down by sex, the boys are fitter in terms of theses components. 4, 6 With relation to flexibility, girls normally score better than boys; in other words sex is once more one of the variables associated with this component. 4, 7 Both sexes exhibited significant variations in abdominal and aerobic resistance, beginning from 10 to 14 years of age in boys and from 12 to 14 in girls. 8 These data suggest that age group can also be considered to be predictive of physical fitness.
Other associations, including with anthropometric measurements, are also being investigated in order to identify possible indicators of unfitness. Studies have detected a significant negative correlation between both body mass index (BMI) and waist circumference (WC) with abdominal strength/resistance and aerobic resistance, 4, 9, 10 and also between body adiposity and cardiorespiratory fitness. 11, 12 Considering that physical fitness testing and anthropometric assessment are preparatory steps for lifestyle-changing interventions, the objective of this study is to analyze associations between health-related physical fitness and demographic and anthropometric indicators in children from three schools from the city of Botucatu, SP, Brazil. Health-related physical fitness components were tested in accordance with the Manual de Aplicação de Medidas e Testes, Normas e Critérios de Avaliação, 2 and results were classified by age and sex. The categories "very poor" and "poor" were collapsed together to make a "poor" category and "good," "very good" and "excellent" were collapsed into a "good" category. The fitness components assessed were: 
Methods

This was a cross
Results
The sample (n = 988) had a majority of males (52.9%) and mean age was 9.7±2.4 years (Table 1) . association with body fat percentage was not confirmed by the regression model chosen.
Therefore, the physical fitness levels investigated were Of the physical fitness components tested here, flexibility was the most homogeneous in terms of classification.
More children were unfit in terms of abdominal strength/ resistance and aerobic resistance, which may be related to a low level of physical activity, since regular, systematic, physical activity can contribute to improving many different components of health-related physical fitness. 7, 18 Although the girls were more flexible than the boys -corroborating the findings of other studies of children and adolescents-, 4, 7 Additionally, this study found that girls were more likely to have poor fitness in terms of abdominal strength/resistance.
Since low physical activity levels can be prejudicial for fitness, 7, 18 and since inactivity is more associated with girls, 19 this may explain our results. However, physical activity levels were not assessed for this study, which makes it impossible to confirm this hypothesis. Studies indicate significant negative correlations between BMI and WC and the components abdominal strength/ resistance and aerobic resistance. 4, 9, 10 These results are consistent with our study, since schoolchildren who were obese and those with excessive abdominal adiposity proved more susceptible to poor fitness in both, while schoolchildren with overweight exhibited a tendency to poor results for aerobic resistance.
Although in isolation BMI has low sensitivity for the diagnosis of excess body fat in children and adolescents, 13 and although it is this same fat that may worsen performance in fitness tests, the indicator proved sensitive for detecting it and was also endorsed by the results for WC, both for abdominal strength/resistance and for aerobic resistance.
Cardiorespiratory fitness has exhibited a strong association with total adiposity, more so than other components of fitness. 11, 12, 20, 21 However, in this study it was schoolchildren with a moderately excessive body fat percentage who proved most likely to have good abdominal strength/resistance, thereby contradicting the results for BMI and WC.
It is suggested that this contradiction is the result of the indirect method used to evaluate body fat in this study, rather than a gold standard technique like dual energy X-ray absorptiometry (DEXA), which is a limitation.
Other limitations that merit consideration are the sample of convenience, since the assessments were conducted in just three of the city's schools, which is not representative of the city as a whole. As a consequence, the results cannot be extrapolated to all schoolchildren in elementary education in Botucatu and even less so to schoolchildren from other areas. Additionally, since parents and children over 11 had to sign consent forms to take part, it is possible that those who refused were less fit than those who consented.
In conclusion physical unfitness was related to female sex, to obesity and to excessive abdominal adiposity. These results indicate a need for intervention with health promotion programs designed to effect lifestyle changes, emphasizing working on, improving and developing the components of physical fitness and including dietary reeducation designed to prevent the emergence and progression of hypokinetic dysfunctions.
